Collagen type I metabolism after bone surgery.
This study follows the postoperative course of serum collagen type I metabolites in patients after uncomplicated implantation of a cemented total hip endoprothesis (TEP; n = 12, mean age: 69.3 years), a cemented hemiendoprothesis (HEP; n = 13, mean age 79.7 years), a dynamic condylar or hip screw (DCS/DHS; n = 12, mean age 75.1 years) and osteosynthetic treatment of a Weber B or C fracture (OS; n = 17, mean age 54.3 years). The course of the propeptide of human type I procollagen (PICP) as an anabolic marker as well as of I-carboxyterminal telopeptide (ICTP) as a catabolic marker of bone metabolism was characterized. Measurements were done preoperatively and weekly for 3 weeks after surgery. The concentrations of both markers increased and reached a maximum in the 2nd or 3rd week after surgery. However, the PICP values differed, depending on the kind of surgical intervention and the type of bone healing. Secondary fracture healing with formation of callus occurred in the DCS/DHS group, which developed the highest median PICP concentrations (initial 83 microg/l, second week 337 microg/l; P < 0.001). In contrast, the primary bone healing in the OS group showed increasing ICTP but unchanged PICP concentrations. Patients in the cemented TEP and HEP groups as a kind of artificial bone healing had comparable concentrations. To consider the effective metabolism of collagen type I, the PICP/ICTP ratio was calculated. Although the median PICP and ICTP concentrations of the studied groups differed, the PICP/ICTP ratios were similar. In comparison to 54 young and healthy volunteers (median PICP/ICTP ratio: 37), the ratios of the studied groups were still normal but low (median ratios: < 20). This could be an effect of decreasing collagen type I metabolism with age. Although the results are in agreement with animal studies and histomorphometric investigations, the clinical use of PICP and ICTP determination as a tool for the detection of complicated bone healing is limited by the marked interindividual variability and the uncertain bone specificity.